
(19) United States 
US 20090201258A1 

(12) Patent Application Publication (10) Pub. No.: US 2009/0201258 A1 
Griffin et al. (43) Pub. Date: Aug. 13, 2009 

(54) THREE-DIMENSIONAL TOUCH-SENSITIVE 
DISPLAY DEVICE 

(76) Inventors: Jason Griffin, Kitchener (CA); 
Steven Fyke, Waterloo (CA) 

Correspondence Address: 
HEENAN BLAIKE LLP 
P. O. BOX 185, SUITE 2600, 200 BAY STREET, 
SOUTH TOWER, ROYAL BANK PLAZA 
TORONTO, ON M5J 2J4 (CA) 

(21) Appl. No.: 12/030,552 

(22) Filed: Feb. 13, 2008 

258 - 
250 - 
2S2 

254 

256 

251 

253 

OHRWC 
SBSYSEMS 

Publication Classification 

(51) Int. Cl. 
G06F 3/04 (2006.01) 

(52) U.S. Cl. ........................................................ 345/173 
(57) ABSTRACT 

A portable electronics device comprises a data processor and 
a display. The display comprises a display device, and a 
transparent three-dimensional touch-sensitive screen dis 
posed over the display device. The touch-sensitive screen 
comprises a raised region and a recessed region Surrounding 
the raised region. The data processor renders on the display 
device a data input/output screen comprising a plurality of 
data input regions, the raised region overlaying the data input 
regions; and detects, as input from one of the data input 
regions, touch activity at a portion of the raised region coin 
cident with the one data input region. 
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THREE-DIMIENSIONAL TOUCH-SENSITIVE 
DISPLAY DEVICE 

FIELD 

0001. This disclosure relates to a touch-sensitive display 
device. In particular, this disclosure relates to a three-dimen 
sional touch-sensitive display device for a portable electron 
ics device. 

BACKGROUND 

0002 Many portable communications devices, such as 
wireless telephones, personal data assistants, and wireless 
pagers, include a liquid crystal display (LCD) panel that 
displays information to the operator of the device, and a 
physical keyboard for entering commands and/or data into the 
device. Some portable communications devices have a touch 
sensitive screen instead of a separate LCD panel and key 
board. To facilitate entry of data/commands, the device may 
depict on the touch-sensitive screen a virtual keyboard that 
comprises a plurality of virtual touch-sensitive keys. Unlike a 
physical keyboard, however, virtual keyboards do not provide 
any tactile feedback to the user. As a result, control of the 
device is often difficult in extremely bright or dim ambient 
light. 
0003. Selig (U.S. Pat. No. 6,492.978) describes a key 
screen that may be disposed on a LCD or CRT display. The 
keyscreen comprises a planar touch-screen, and a physical 
keypad that is disposed over the touch-screen. Computer 
Software, together with the touch-screen and the monitor, 
defines a virtual keypad over a portion of the display. The 
physical keypad is fastened to the touch-screen, and com 
prises a plurality of articulating or flexible opaque or trans 
parent keys that engage a respective portion of the virtual 
keypad and provide tactile feedback to the user. 
0004 Crandall (US 2004/090428) describes an overlay 
for a touch-sensitive screen. In one embodiment, the overlay 
comprises a grid of raised portions that are arranged to cor 
respond to the touch-sensitive areas of the screen. In another 
embodiment, the overlay includes a grid of die-cut holes that 
are arranged to correspond to the touch-sensitive areas of the 
SCC. 

0005 Maw (US 2006/033723) describes a telephone key 
pad that comprises a touchpad having a perimeter region and 
a centre region. The centre region comprises a 3x3 matrix of 
virtual keys, and the perimeter region comprises a ring of 
virtual keys disposed around the 3x3 key matrix. In one 
embodiment, the keypad is configured as a touch-screen, and 
displays the state of the keypad on the touch-screen. In 
another embodiment, each virtual key of the 3x3 matrix is 
dome-shaped to provide extra assurance of contacting the 
appropriate key. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 FIG. 1 is a front plan view of a portable electronics 
device; 
0007 FIG. 2 is a schematic diagram depicting certain 
functional details of the portable electronics device, including 
the display and the data processing system; 
0008 FIG. 3 is a transverse cross-section view of the dis 
play, taken along the line 3-3 of FIG. 6; 
0009 FIG.4 depicts a date selection screen when rendered 
on the display; 
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0010 FIG. 5 depicts a text entry screen when rendered on 
the display; 
0011 FIG. 6 is a top plan view of the display device, 
depicting a sample mask for use with the date selection and 
text entry screens; 
0012 FIG. 7 is a transverse cross-sectional view of the 
display, taken along the line 7-7 of FIG. 6; and 
(0013 FIG. 8 is a flowchart that depicts the method of 
operation of the display and the data processing system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0014. By way of overview, in a first aspect this disclosure 
relates to a three-dimensional touch-sensitive display device. 
As will be described in further detail below, the touch-sensi 
tive display comprises a display device, and a transparent 
three-dimensional touch-sensitive screen that is disposed 
over the display device. The touch-sensitive screen comprises 
a plurality of raised regions and a recessed region. The 
recessed region comprises a printed mask and Surrounds the 
raised regions. 
0015. In one implementation, the touch-sensitive screen 
comprises a planar transparent touch-sensitive panel, and a 
three-dimensional transparent lens that is fixed to the touch 
sensitive panel. The touch-sensitive panel may comprise a 
capacitive touch-sensitive panel, with the capacitive touch 
sensitive panel being disposed between the transparent lens 
and the display device. Alternately, the touch-sensitive panel 
may comprise a resistive touch-sensitive panel, with the 
transparent lens being disposed between the resistive touch 
sensitive panel and the display device. The printed mask may 
be incorporated onto the transparent lens using an in-mould 
decoration (IMD) fabrication process or other suitable fabri 
cation processes. 
0016. In a second aspect, this disclosure relates to a por 
table electronics device that comprises a data processor, and 
a display. The display is coupled to the data processor and 
comprises a display device, and a transparent three-dimen 
sional touch-sensitive screen that is disposed over the display 
device. The touch-sensitive screen comprises a raised region 
and a recessed region that Surrounds the raised region. 
0017. As will be explained, the data processor of the por 
table electronics device is configured to: 
0018 (i) render on the display device a data input/output 
screen comprising a plurality of data input regions, the raised 
region overlaying the data input regions; and 
0019 (ii) detect, as input from one of the data input 
regions, touch activity at a portion of the raised region coin 
cident with the one data input region. 
0020. The portable electronics device may be imple 
mented as a handheld communications device. In one imple 
mentation, the data processor is configured to render on the 
display device a virtual delimiter aligned with a lateral extent 
of at least one of the data input regions. The virtual delimiter 
separates the data input regions. In this implementation, the 
recessed region comprises a mask that is provided on the 
touch-sensitive Screen. The mask comprises a visual delim 
iter that is disposed around the data input regions. The touch 
sensitive screen comprises a planar transparent touch-sensi 
tive panel, and a three-dimensional transparent lens fixed to 
the touch-sensitive panel. 
0021. In other implementation, the data processor is con 
figured to depict on the display device a plurality of the data 
input/output screens, each comprising a plurality of the data 
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input regions. At least one of the data input regions on each 
data input/output screen is common amongst all of the data 
input/output Screens. The visual delimiter separates the com 
mon data input regions. In this implementation, the common 
data input region of one of the data input/output screens 
comprises a plurality of the data input regions, and the virtual 
delimiter separates the data input regions of the common data 
input region. The touch-sensitive screen comprises a planar 
transparent touch-sensitive panel, and a three-dimensional 
transparent lens fixed to the touch-sensitive panel. 
0022. In a third aspect, this disclosure relates to a method 
of detecting input from a touch-sensitive display. The method 
may be implemented as a set of computer processing instruc 
tions that are stored on a computer-readable medium. The 
touch-sensitive display may comprise a display device, and a 
transparent three-dimensional touch-sensitive screen that is 
disposed over the display device. The touch-sensitive screen 
comprises a raised region and a recessed region. The recessed 
region comprises a printed mask that Surrounds the raised 
region. 
0023. As will be described in further detail below, the 
method involves rendering on the display device a data input/ 
output screen comprising a plurality of data input regions, the 
raised region overlaying the data input regions, and rendering 
on the data input/output screen a virtual delimiter separating 
the data input regions. The method also involves detecting, as 
input from one of the data input regions, touch activity at a 
portion of the raised region coincident with the one data input 
region. 
0024. In one implementation, the rendering step com 
prises depicting on the display device a plurality of the data 
input/output Screens each comprising a plurality of the data 
input regions. At least one of the data input regions on each 
data input/output screen is common amongst all of the data 
input/output screens. The recessed region comprises a visual 
delimiter separating the common data input regions. The 
common data input region of one of the data input/output 
screens may comprise a plurality of the data input regions, 
with the virtual delimiter separating the data input regions of 
the common data input region. 

Communications Device 200 

0025 Turning now to FIGS. 1 and 2, there is shown a 
sample handheld communications device 200. Preferably, the 
handheld communications device 200 is a two-way wireless 
communications device having at least Voice and data com 
munication capabilities, and is configured to operate within a 
wireless network. Depending on the exact functionality pro 
vided, the wireless handheld communications device 200 
may be referred to as a data messaging device, a two-way 
pager, a wireless e-mail device, a cellular telephone with data 
messaging capabilities, a wireless Internet appliance, or a 
data communication device, as examples. 
0026. The handheld communications device 200 includes 
a data processing system (not shown), a communication Sub 
system 211, a display 300, and various other device sub 
systems and electronics circuits all disposed within a com 
mon housing 201. The data processing system, and the 
display 300 will be discussed in greater detail below. At this 
point, however, it is sufficient to point out that the data pro 
cessing system is in communication with the various device 
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subsystems, including the display 300, and controls the over 
all operation of the communications device 200. 

Communications Subsystem 211 
(0027 FIG. 2 depicts functional details of the handheld 
communications device 200. The handheld communications 
device 200 incorporates a motherboard that includes various 
device Subsystems, such as the communication Subsystem 
211 and the data processing system. The communication 
Subsystem 211 performs communication functions, such as 
data and Voice communications, and includes a primary trans 
mitter/receiver 212, a secondary transmitter/receiver 214, a 
primary internal antenna 216 for the primary transmitter/ 
receiver 212, a secondary internal antenna 218 for the sec 
ondary transmitter/receiver 214, one or more local oscillators 
(LOs) 213 and one or more digital signal processors (DSP) 
220 coupled to the transmitter/receivers 212, 214. 
0028. Typically, the communication subsystem 211 sends 
and receives wireless communication signals over a wireless 
cellular network 219 via the primary transmitter/receiver 212 
and the primary internal antenna 216. Further, typically the 
communication Subsystem 211 sends and receives wireless 
communication signals over a wireless local area network 
221 via the secondary transmitter/receiver 214 and the sec 
ondary internal antenna 218. 
0029. The primary internal antenna 216 can be configured 
for use within a Global System for Mobile Communications 
(GSM) cellular network or a Code Division Multiple Access 
(CDMA) cellular network. Further, the secondary internal 
antenna 218 can be configured for use within a WLAN WiFi 
(IEEE 802.11x) or Bluetooth network. Although the hand 
held communications device 200 is depicted in FIG. 2 with 
two antennas, it should be understood that the handheld com 
munications device 200 may instead comprise only a single 
antenna, with a dual-band antenna being connected to both 
the primary transmitter/receiver 212 and the secondary trans 
mitter/receiver 214. 
0030 Signals received by the primary internal antenna 
216 from the wireless cellular network 219 are input to the 
receiver section of the primary transmitter/receiver 212, 
which performs common receiver functions such as fre 
quency down conversion, and analog to digital (A/D) conver 
Sion, in preparation for more complex communication func 
tions performed by the DSP 220. Signals to be transmitted 
over the wireless cellular network 219 are processed by the 
DSP 220 and input to transmitter section of the primary 
transmitter/receiver 212 for digital to analog conversion, fre 
quency up conversion, and transmission over the wireless 
cellular network via the primary internal antenna 216. 
0031 Similarly, signals received by the secondary internal 
antenna 218 from the wireless local area network 221 are 
input to the receiver section of the secondary transmitter/ 
receiver 214, which performs common receiver functions 
Such as frequency down conversion, and analog to digital 
(A/D) conversion, in preparation for more complex commu 
nication functions performed by the DSP 220. Signals to be 
transmitted over the wireless local area network 221 are pro 
cessed by the DSP 220 and input to transmitter section of the 
secondary transmitter/receiver 214 for digital to analog con 
version, frequency up conversion, and transmission over the 
wireless local area network via the secondary internal 
antenna 218. 
0032. The communications device 200 also includes a 
SIM interface 244 if the handheld communications device 
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200 is configured for use within a GSM network, and/or a 
RUIM interface 244 if the handheld communications device 
200 is configured for use within a CDMA network. The 
SIM/RUIM interface 244 is similar to a card-slot into which 
a SIM/RUIM card can be inserted and ejected. The SIM/ 
RUIM card holds many key configurations 251, and other 
information 253 including subscriber identification informa 
tion, such as the International Mobile Subscriber Identity 
(IMSI) that is associated with the handheld communications 
device 200, and other subscriber-related information. 
0033. In data communication mode, a received text mes 
sage or web page download will be processed by the commu 
nication subsystem 211 and output to the display 300, or 
alternatively to the auxiliary input/output (I/O) subsystem 
228. A user of the handheld communications device 200 may 
compose data items such as email messages for example, 
using the display 300. Such composed items may then be 
transmitted over the wireless cellular network 219 or the local 
area wireless network 221 through the communication Sub 
system 211. 
0034) For voice communications, overall operation of the 
handheld communications device 200 is similar, except that 
received signals would preferably be output to the speaker 
234 and signals for transmission would be generated by a 
microphone 236. Further, the display 300 may provide an 
indication of the identity of a calling party, the duration of a 
voice call, or other voice call related information for example. 

Display 300 
0035. The display 300 is provided as a self-contained 
three-dimensional touch-sensitive display that is physically 
mounted, and electrically connected, to the motherboard. As 
shown in FIGS. 3 and 7, the display 300 comprises a display 
device 302, and a transparent three-dimensional touch-sensi 
tive screen 304 that is disposed over the display device 302. 
The display device 302 and the touch-sensitive screen 304 are 
coupled to the data processing system. The data processing 
system displays information to the user via the display device 
302, and receives data/command input from the user via the 
touch-sensitive screen 304. 
0036 Preferably, the display device 302 comprises a pla 
nar glass liquid crystal display (LCD) panel, and a printed 
circuit board (not shown) that carries the display electronics 
for the display panel. The printed circuit board is coupled to, 
and controlled by, the data processing system. In addition to 
the printed circuit board, the display device 302 may include 
a backlight (not shown), and a light guide (not shown) that is 
disposed between the backlight and the LCD panel. However, 
other display devices are encompassed by the display device 
302, including reflective and trans-reflective liquid crystal 
displays, plastic liquid crystal displays (with or without back 
light), cathode ray tube (CRT) displays and plasma mem 
brane displays. 
0037. The touch-sensitive screen 304 may be disposed 
over the entire surface of the display device 302, or only a 
portion thereof, and is secured to the display device 302 
through a mounting frame (not shown) that also secures the 
assembled display 300 to the motherboard. The touch-sensi 
tive screen 304 comprises a planar transparent touch-sensi 
tive panel 306, and a three-dimensional transparent lens 308. 
Preferably, the touch-sensitive panel 306 comprises a capaci 
tive touch-sensitive panel, and is disposed between the trans 
parent lens 308 and the display device 302. Alternately, the 
touch-sensitive panel may comprise a resistive touch-sensi 

Aug. 13, 2009 

tive panel, with the transparent lens 308 being disposed 
between the resistive touch-sensitive panel and the display 
device 302. 
0038. As shown in FIGS. 3 and 7, the transparent lens 308 
comprises a plurality of raised regions 310 and a recessed 
region 312. The recessed region 312 surrounds the raised 
regions 310 of the transparent lens 308, such that the raised 
regions 310 appear as distinct transparent keys. 
0039 Preferably, the three-dimensional transparent lens 
308 is fabricated from a resilient polymeric material, and is 
fixed to the touch-sensitive panel 306 via the mounting frame 
and/or adhesive. Alternately, the three-dimensional transpar 
ent lens 308 may be integrally-molded with the touch-sensi 
tive panel 306. The transparent lens 308 will be discussed in 
further detail below. 

Data Processing System 
0040. The data processing system interacts with the device 
Subsystems such as the communication Subsystem 211, aux 
iliary input/output (I/O) subsystem 228, data port 230, 
speaker 234, microphone 236, short-range communications 
subsystem 240, device subsystems 242, and the display 300. 
The data port 230 may comprise a RS-232 port, a Universal 
Serial Bus (USB) port or other wired data communication 
port. 
0041. The data processing system comprises a micropro 
cessor 238, flash memory 224, and volatile memory (RAM) 
226. The flash memory 224 includes both computer program 
storage 258 and program data storage 250, 252,254 and 256. 
Computer processing instructions are preferably also stored 
in the flash memory 224 or other similar non-volatile storage. 
The computer processing instructions, when executed by the 
microprocessor 238 from the flash memory 224, implement 
computer programs 258, an operating system, and operating 
system specific applications. Alternately, the computer pro 
cessing instructions may be copied from the flash memory 
224 into the RAM 226 upon system reset or power-up, and 
executed by the microprocessor 238 out of the RAM 226. The 
computer processing instructions may be installed onto the 
handheld communications device 200 upon manufacture, or 
may be loaded through the wireless networks 219, 221, the 
auxiliary I/O subsystem 228, the data port 230, the short 
range communications Subsystem 240, or the device Sub 
system 242. 
0042 Typically, the computer programs 258 include com 
munication software that allows the handheld communica 
tions device 200 to receive one or more communication ser 
vices. For instance, preferably the communication Software 
includes internet browser software, SMS message and e-mail 
Software, telephone software and map software that respec 
tively allow the handheld communications device 200 to 
communicate with various computer servers over the Inter 
net, send and receive messages/e-mail, initiate and receive 
telephone calls, and view electronic maps. The computer 
programs 258 may also include application Software, Such as 
calendar Software which diarizes due dates and/or appoint 
ments of importance to the user, memo software that allows 
the user to create and edit memos, and/or task management 
software that tracks of the status of tasks of importance to the 
USC. 

0043. The operating system comprises an Open Systems 
Interconnection (OSI) communication protocol stack that 
allows the handheld communications device 200 to send and 
receive communication signals over the wireless cellular net 
work 219 and the local area wireless network 221. The oper 
ating system also allows the handheld communications 
device 200 to operate the auxiliary input/output (I/O) sub 
system 228, data port 230, speaker 234, microphone 236, 
short-range communications Subsystem 240, device Sub 
systems 242, and the display 300. 
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0044. The operating system also comprises display man 
agement software that configures the data processor to effect 
data input/output with the display 300. The display manage 
ment Software is configured with a plurality of data input/ 
output screens, each associated with one of the computer 
programs 258. Each data input/output screen is designed to 
facilitate data input to the associated computer program 258 
from the touch-sensitive screen 304, and to facilitate data 
output from the associated computer program 258 to the 
display device 302. The display management software also 
causes the data processor to render on the display device 302 
the data input/output screen for the computer program 258 
that is currently active (i.e. accepting input from the touch 
sensitive screen 304). 
0045. Each data input/output screen comprises a plurality 
of distinct data input/output regions. The display manage 
ment Software is configured to detect touch activity at the 
touch-sensitive screen 304 as touch input, and to determine 
the data input/output region of the active data input/output 
screen that is associated with the location of the touch input. 
Possible forms of touch activity include fingertip or stylus 
pressure on the touch-sensitive screen 304, where the screen 
304 comprises a resistive touch-sensitive panel; and the pres 
ence of a fingertip or stylus proximate to the touch-sensitive 
screen 304, where the screen 304 comprises a capacitive 
touch-sensitive panel. 
0046 Sample data input/output screens are depicted in 
FIGS. 4 and 5. FIG. 4 depicts a data input/output screen 1000 
for selecting dates with the calendar software. As shown, the 
date selection screen 1000 comprises a plurality of contigu 
ous data input/output regions 1002, each associated with a 
unique date number. For clarity, FIG. 4 only explicitly iden 
tifies seven of the data input/output regions 1102 (1002a, 
1002b, 1002c, 1002d, 1002e, 1002?, 1002g), although, the 
date selection screen 1000 includes five rows 1006, 1008, 
1010, 1012, 1014 of seven data input regions 1002. The 
calendar Software interprets data input/output region infor 
mation, received from the display management Software, as a 
date selection, and displays on the display device 302 
appointment information associated with each date corre 
sponding with the date selected. 
0047 FIG. 5 depicts a sample data input/output screen 
1100 for text entry with the e-mail or memo software. As 
shown, the text entry screen 1100 comprises a plurality of 
contiguous data input/output regions 1102, each associated 
with one or more characters (numbers, letters or commands) 
or words. For clarity, FIG. 5 only explicitly identifies five of 
the data input/output regions 1102 (1102a, 1102b, 1102c, 
1102d, 1102e), although, the text entry screen 1100 includes 
a first row 1106 of four data input regions 1102, three rows 
1108, 1110, 1112 of seven data input regions 1102, and a fifth 
row 1114 of five data input regions 1102. The e-mail/memo 
Software interprets data input/output region information, 
received from the display management software, as a charac 
ter selection, and displays on the display device 302 the 
character associated with the character selected. 
0048 Preferably, each data input/output region 1002 is 
surrounded by grid lines 1004 to allow the operator of the 
communications device 200 to more easily visually identify 
the lateral extent of each data input/output region 1002. Simi 
larly, preferably each data input/output region 1102 is sur 
rounded by grid lines 1104 to allow the operator of the com 
munications device 200 to more easily visually identify the 
lateral extent of each data input/output region 1102. As will be 
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explained, the grid lines 1004, 1104 may be rendered on the 
display device 302 by the data processing system and/or 
permanently configured into the display device 302. 
0049. The data input/output screens may have one or more 
data input/output regions in common ("common I/O 
regions'). For instance, the operator of the communications 
device 200 selects dates for the calendar software via the 
touch-sensitive screen 304 and also enters characters into the 
e-mail/memo software via the touch-sensitive screen 304. As 
shown, each data input/output region 1002 in the second, 
third and fourth rows 1008, 1010, 1012 of the date selection 
screen 1000 depicts at most a two-digit number. Similarly, 
each data input/region 1102 in the second, third and fourth 
rows 1108, 1110, 1112 of the text entry screen 1100 depicts at 
most two characters. With this configuration of data input/ 
output screens, each of the data input regions 1002 in the 
second, third and fourth rows 1008, 1010, 1012, of the date 
selection screen 1000 is the same size and occupies the same 
positions as the corresponding data input/output region 1102 
in the second, third and fourth rows 1108, 1110, 1112 of the 
text entry screen 1100. Therefore, the data input/output 
regions 1002 in the second, third and fourth rows 1008, 1010, 
1012 of the date selection screen 1000 and the corresponding 
data input/output regions 1102 in the second, third and fourth 
rows 1108, 1110, 1112 of the text entry screen 1100 each 
comprise common I/O regions. 
0050. Similarly, the first two data input/output regions 
1102a, 1102b and the last two data input/output regions 
1102d, 1102e in the fifth row 1114 of the text entry screen 
1100 respectively occupy the same position as the first two 
data input/output regions 1002a, 1002b and the last two data 
input/output regions 1002f 1002g in the fifth row 1014 of the 
date selection screen 1000. As a result, the first two and last 
two data input/output regions 1002a, 1002b, 1002f 1002g 
and the corresponding data input/output regions 1102a, 
1102b, 1102d, 1102e each comprise common I/O regions. 
0051) To ease text entry, the e-mail/memo software may 
maintain a dictionary/history of commonly-used words, 
selects from the dictionary/history words that might corre 
spond with the entered character sequence, and causes the 
display management Software to display the selected words 
on the first row 1106 of the text entry screen 1100. Therefore, 
the width and number of data input/output regions 1102 in the 
first row 1106 of the text entry screen 1100 will vary with the 
length and number of the words selected for display. How 
ever, the seven data input/output regions 1002 in the first row 
1006 of the date selection screen 1000 together occupy the 
same position as the data input/output regions 1102 in the first 
row 1106 of the text entry screen 1100. As a result, the first 
row 1006 of the date Selection Screen 1000 and the first row 
1106 of the text entry screen 1100 comprise a single common 
I/O region. 
0.052 Similarly, since the space character is one of the 
most commonly-used characters in the English language, to 
ease text entry the space character on an English-language 
input device, such as keyboard, is usually larger than the other 
keys. Therefore, the data input/output region 1102c in the 
fifth row 1114 of the text entry screen 1100 that corresponds 
with the space character occupies the same position as the 
middle three data input/output regions 1002c, 1002d, 1002e 
in the fifth row 1014 of the date selection screen 1000. As a 
result, the three data input/output regions 1002c, 1002d. 
1002e and the single data input/output region 1102c also 
comprise a single common I/O region. 
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0053. The display management software may be config 
ured to detect touch activity at one or more of the common I/O 
regions with a greater accuracy than the size of respective 
common I/O region. As a result, one or more of the common 
I/O regions may comprise a plurality of data input/output 
regions whose size and/or position is unique to the associated 
computer program 258 (“variable I/O regions'). For example, 
as discussed, the common I/O region in the first row 1006 of 
the date selection screen 1000 may comprise seven fixed 
width data input/output regions 1002, whereas the width and 
number of data input/output regions 1102 in the common I/O 
region in the first row 1106 of the text entry screen 1100 will 
vary with the length and number of the words displayed in the 
first row 1106. Therefore, the data input/output regions 1002 
in the first row 1006 of the date selection screen 1000, and the 
data input/output regions 1102 in the first row 1106 of the text 
entry screen 1100 each comprise variable I/O regions. The 
display management software can detect and distinguish 
between touch activity at each of the variable I/O regions in 
the first row 1006, 1106 even though each of these variable 
I/O regions is Smaller than the common I/O region. 
0054 Similarly, the data input/output region 1102c in the 

fifth row 1114 of the text entry screen 1100 that corresponds 
with the space character has the same width, and occupies the 
same position as the middle three data input/output regions 
1002c, 1002d, 1002e in the fifth row 1014 of the date selec 
tion screen 1000. Therefore, the middle three data input/ 
output regions 1002c, 1002d, 1002e each comprise variable 
I/O regions. The display management software can detect and 
distinguish between touch activity at each of the variable I/O 
regions in the fifth row 1114 even though each of these vari 
able I/O regions is smaller than the common I/O region 
1102C. 

0055 To allow the operator of the communications device 
200 to easily identify the lateral extent of each common I/O 
region, each data input/output region is overlayed by one of 
the transparent keys of the transparent lens 308 (of the display 
300). Preferably, each common I/O region is overlayed by at 
most one of the transparent keys of the transparent lens 308 
(of the display 300). Also, preferably the size and shape of 
each said transparent key matches the size and shape of each 
corresponding common I/O region. As a result, the recessed 
region 312 may align with the lateral extent of each common 
I/O region. 
0056 Further, to accommodate differences in the size? 
location of the variable I/O regions amongst the various data 
input/output screens, while still allowing the operator of the 
communications device 200 to easily identify the lateral 
extent of each data input/output region, preferably the largest 
variable I/O region in each row and in each column amongst 
all of the data input/output Screens is overlayed by at most one 
of the transparent keys. Also, preferably the size and position 
of each said transparent key matches the size and shape of 
each corresponding largest variable I/O region. As a result, 
the recessed region 312 may align with the lateral extent of 
each variable I/O region. 
0057. If the data processor rendered all the dark-coloured 
grid lines of all the data input/output screens on the display 
device 302, computing power of the data processor would be 
wasted rendering grid lines as each new computer program 
258 became active. To avoid having to render all of these grid 
lines, without obscuring the lateral extent of each data input/ 
output region and each transparent key, the transparent lens 
308 may include a coloured mask314 that is incorporated into 
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the recessed region 312, as shown in FIGS. 3, 6 and 7. Pref 
erably, the transparent lens 308 is injection molded using an 
in-mould decoration (IMD) fabrication process, and the mask 
314 is printed onto the transparent lens 308 during IMD 
fabrication. Since the mask 314 is disposed above or sepa 
rated from the display device 302, the mask 314 creates a 
parallax difference or apparent angular shift in the position of 
the recessed regions 312 as the transparent lens 308 is viewed 
from different angles. As a result, this configuration makes 
the distinction between the various data I/O regions more 
visually apparent than if the data processor rendered all the 
grid lines on the display device 302. 
0058 FIG. 6 is a top plan view of the transparent lens 308, 
and depicts the configuration of a sample mask 314 that is 
associated with the sample data input/output screens 1000, 
1100. FIG. 7 is a transverse cross-sectional view of the dis 
play device 302, including the transparent lens 308. As 
shown, the mask314 comprises six horizontal dark-coloured 
grid lines 316a, 316b, 3.16c, 316d, 316e, 316?, and eight 
vertical dark-coloured grid lines 316g, 316h, 316i, 316i, 
316k, 3161, 316m, 316in. 
0059. The horizontal grid lines 316a, 316b are respec 
tively aligned with the upper and lower limits of the common 
I/O regions of the first row 1006 of the date selection screen 
1000 and the first row 1106 of the text entry screen 1100. The 
horizontal grid lines 316b,316c are respectively aligned with 
the upper and lower limits of the common I/O regions of the 
second row 1008 of the date selection screen 1000 and the 
second row 1108 of the text entry screen 1100. The horizontal 
grid lines 3.16c. 316d are respectively aligned with the upper 
and lower limits of the common I/O regions of the third row 
1010 of the date selection Screen 1000 and the third row 1110 
of the text entry screen 1100. The horizontal grid lines 316d. 
316e are respectively aligned with the upper and lower limits 
of the common I/O regions of the fourth row 1012 of the date 
selection screen 1000 and the fourthrow 1112 of the text entry 
screen 1100. The horizontal grid lines 316e, 316fare respec 
tively aligned with the upper and lower limits of the common 
I/O regions of the fifth row 1014 of the date selection screen 
1000 and the fifth row 1114 of the text entry screen 1100. 
0060. The vertical grid lines 316g, 316h are respectively 
aligned with left- and right-hand limits of the data input/ 
output regions of the first column of the date selection screen 
1000 and the first column of the text entry screen 1100. The 
vertical grid lines 316h, 316i are respectively aligned with 
left- and right-hand limits of the data input/output regions of 
the second column of the date selection screen 1000 and the 
second column of the text entry screen 1100. The vertical grid 
lines 316i, 316i are respectively aligned with left- and right 
hand limits of the data input/output regions of the third col 
umn of the date selection screen 1000 and the third column of 
the text entry screen 1100. The vertical grid lines 316i, 316k 
are respectively aligned with left- and right-handlimits of the 
data input/output regions of the fourth column of the date 
selection screen 1000 and the fourth column of the text entry 
screen 1100. The vertical grid lines 316k, 316i are respec 
tively aligned with left- and right-hand limits of the data 
input/output regions of the fifth column of the date selection 
screen 1000 and the fifth column of the text entry screen 1100. 
The vertical grid lines 3161, 316m are respectively aligned 
with left- and right-hand limits of the data input/output 
regions of the sixth column of the date selection screen 1000 
and the sixth column of the text entry screen 1100. The 
vertical grid lines 316m, 316n are respectively aligned with 
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left- and right-hand limits of the data input/output regions of 
the seventh column of the date selection screen 1000 and the 
seventh column of the text entry screen 1100. 
0061. As a result, the grid lines 316 may align with the 
lateral extent of each common J/O region and corresponding 
transparent key. However, preferably none of the grid lines 
316 correspond with the lateral extent of the variable I/O 
regions 1002 in the first row 1006 of the date selection screen 
1000, or the lateral extent of the variable I/O regions 1002c, 
1002d, 1002e in the fifth row 1014 of the date selection screen 
1000. Therefore, the display management software may be 
configured such that when the calendar program is the active 
computer program 258, the data processor renders on the 
display device 302 virtual grid lines between each of the 
seven variable I/O regions in the first row 1006, and virtual 
grid lines between the each of variable I/O regions 1002c, 
1002d, 1002e. In this situation, the data processor may also 
render, in the data input/output regions 1002, the date num 
bers for the month selected by the operator of the communi 
cations device 200. As a result, the image rendered on display 
302, below the touch-sensitive screen 304, may match the 
data input/output screen 1000 shown in FIG. 4. 
0062 Similarly, preferably none of the grid lines 316 cor 
respond with the lateral extent of the variable I/O regions 
1102 in the first row 1106 of the text entry screen 1100. 
Therefore, the display management Software may be config 
ured such that when the e-mail software or the memo software 
is the active computer program 258, the data processor ren 
ders on the display device 302 virtual gridlines between each 
of the variable I/O regions 1102 in the first row 1106 of the 
text entry screen 1100. In this situation, the data processor 
may also render, in the common I/O and/or the variable I/O 
regions 1102, the characters of a standard QWERTY key 
board. The e-mail/memo software also receives text input 
from the touch-sensitive screen 304, via the display manage 
ment software, and may cause the data processor to render, in 
the variable I/O regions 1102, the words associated with the 
entered character sequence. As a result, the image rendered on 
display device 302, below the touch-sensitive screen 304, 
may match the data input/output screen 1100 shown in FIG.5. 
0063 FIG. 8 is a flow chart that depicts the method of 
operation of the display 300 and data processing system when 
the operator of the communication device 200 selects one of 
the computer programs 258 as the active computer program. 
0064. At step S100, the display management software ren 
ders on the display device 302 the data input/output screen 
that is associated with the active computer program. The data 
input/output screen comprises a plurality of data input 
regions. Each data input region is overlayed by one of the 
transparent keys. As discussed above, one or more of the data 
input regions may comprise common I/O regions that are 
common amongst all of the computer programs 258. 
0065. The display management software is configured 
Such that each common I/O region is aligned with a respective 
transparent key. Preferably, the lateral extent of each common 
I/O region is identified by a permanent gridline that is formed 
in the three-dimensional touch-sensitive screen 304 in the 
recessed region around each associated transparent key. As a 
result, the gridlines visually separate the common I/O regions 
from each other. 
0066. One or more of the data input regions may comprise 
variable I/O regions whose size and/or position is unique to 
the active computer program. Where a common J/O region 
comprises a plurality of variable I/O regions, the display 
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management software renders on the display device 302 one 
or more virtual grid lines that visually separate these variable 
I/O regions. 
0067. As a result, each common I/O region in the active 
data input/output Screenis overlayed by a transparent key, and 
is optionally surrounded by grid lines that are formed in the 
three-dimensional touch-sensitive screen 304. Further, the 
each variable I/O region in the active data input/output Screen 
is surrounded by virtual grid lines that are rendered on the 
display 302. Therefore, the operator can readily ascertain the 
lateral extent of each data input/output region. 
0068. At step S100, the active computer program also 
renders on the display device 302 characters appropriate to 
the active computer program. As a result, the data input/ 
output screen visually associates characters/commands with 
specified data input/output regions. For instance, where the 
calendar Software is the active computer program, the com 
puter program renders in numerical order, in the appropriate 
data input/output regions, the date numbers for the month 
selected by the operator of the communications device 200. 
Where the e-mail/memo software is the active computer pro 
gram, the computer program renders, in the appropriate data 
input/output regions, the characters of a standard QWERTY 
keyboard. 
0069. Thereafter, at step S102, the user inputs characters/ 
commands into the active computer program by pressing or 
touching the portion of the transparent key that overlays the 
data input/output region that is associated with the desired 
character/command. The display management Software 
detects the touch activity (change in pressure or capacitance) 
at the transparent touch-sensitive panel as a touch input, and 
identifies the particular data input/output region that is asso 
ciated with the location of the touch input, at step S104. The 
display management Software then passes the identity of the 
selected data input/output region to the active computer pro 
gram which, in turn, translates the touch input into the char 
acter/command that is visually associated with the selected 
data input/output region, at Step S106. 
0070 The process repeats as long as the communications 
device 200 is powered on. Therefore, if the operator of the 
communication device 200 subsequently selects a different 
one of the computer programs 258 as the active computer 
program, the display management Software renders on the 
display device 302 the data input/output screen that is asso 
ciated with the new active computer program. Again, each 
common I/O region is aligned with a respective transparent 
key, and the lateral extent of each common I/O region is 
identified by a grid line that is formed around each associated 
transparent key. The display management Software may also 
render on the display device 302 one or more virtual delim 
iters that visually separate any variable I/O regions of the 
active data input/output region. The new active computer 
program then renders on the display device 302 characters 
appropriate to the active computer program. However, since 
the lateral extent of the common I/O regions are identified by 
grid lines that are permanently formed around each associ 
ated transparent key, the display management Software need 
not render grid lines around each data input/output region. 
Instead, the display management Software need not render 
grid lines around each variable I/O region. As a result, the 
rendering power required to render the different data input/ 
output screens can be reduced in contrast to conventional 
touch-screen devices. 
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1. A portable electronics device comprising: 
a data processor; and 
a display coupled to the data processor, the display com 

prising: 
a display device; and 
a transparent three-dimensional touch-sensitive screen 

disposed over a portion of the display device, the 
touch-sensitive screen comprising a raised region and 
a recessed region Surrounding the raised region, the 
data processor being configured to: 

(i) render on the display device a data input/output 
screen comprising a plurality of data input regions, 
the raised region overlaying the data input regions; 
and 

(ii) detect, as input from one of the data input regions, 
touch activity at a portion of the raised region coinci 
dent with the one data input region. 

2. The portable electronics device according to claim 1, 
wherein the data processor is configured to render on the 
display device a virtual delimiter aligned with a lateral extent 
of at least one of the data input regions, the virtual delimiter 
separating the data input regions. 

3. The portable electronics device according to claim 1, 
wherein the recessed region comprises a mask provided on 
the touch-sensitive screen, the mask comprising a visual 
delimiter disposed around the data input regions. 

4. The portable electronics device according to claim 3, 
wherein the data processor is configured to depict on the 
display device a plurality of the data input/output Screens, 
each said data input/output screen comprising a plurality of 
the data input regions, at least one of the data input regions on 
each said data input/output screen being common amongst all 
of the data input/output screens, the visual delimiter separat 
ing the common data input regions. 

5. The portable electronics device according to claim 4, 
wherein the common data input region of one of the data 
input/output Screens comprises a plurality of the data input 
regions, the virtual delimiter separating the data input regions 
of the common data input region. 

6. The portable electronics device according to claim 3, 
wherein the touch-sensitive screen comprises a planar trans 
parent touch-sensitive panel, and a three-dimensional trans 
parent lens fixed to the touch-sensitive panel. 

7. A method of detecting input from a touch-sensitive dis 
play, the touch-sensitive display comprising a display device, 
and a transparent three-dimensional touch-sensitive screen 
disposed over the display device, the touch-sensitive screen 
comprising a raised region and a recessed region Surrounding 
the raised region, the method comprising: 

rendering on the display device a data input/output Screen 
comprising a plurality of data input regions, the raised 
region overlaying the data input regions, and rendering 
on the data input/output Screen a virtual delimiter sepa 
rating the data input regions; and 

detecting, as input from one of the data input regions, touch 
activity at a portion of the raised region coincident with 
the one data input region. 

8. The method according to claim 7, wherein the rendering 
step comprises depicting on the display device a plurality of 
the data input/output screens each comprising a plurality of 
the data input regions, at least one of the data input regions on 
each said data input/output screen being common amongst all 
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of the data input/output screens, the recessed region com 
prises a visual delimiter separating the common data input 
regions. 

9. The method according to claim 8, wherein the common 
data input region of one of the data input/output screens 
comprises a plurality of the data input regions, the virtual 
delimiter separating the data input regions of the common 
data input region. 

10. A computer-readable medium carrying processing 
instructions for an electronics device, the electronics device 
comprising a touch-sensitive display, the touch-sensitive dis 
play comprising a display device and a transparent three 
dimensional touch-sensitive screen disposed over the display 
device, the touch-sensitive screen comprising a raised region 
and a recessed region Surrounding the raised region, the pro 
cessing instructions when executed by a processor of the 
electronics device causing the electronics device to perform 
the following steps: 

render on the display device a data input/output Screen 
comprising a plurality of data input regions, the raised 
region overlaying the data input regions, and rendering 
on the data input/output Screen a virtual delimiter sepa 
rating the data input regions; and 

detect, as input from one of the data input regions, touch 
activity at a portion of the raised region coincident with 
the one data input region. 

11. The computer-readable medium according to claim 10, 
wherein the rendering step comprises depicting on the display 
device a plurality of the data input/output Screens each com 
prising a plurality of the data input regions, at least one of the 
data input regions on each said data input/output Screen being 
common amongst all of the data input/output Screens, the 
recessed region comprises a visual delimiter separating the 
common data input regions. 

12. The computer-readable medium according to claim 11, 
wherein the common data input region of one of the data 
input/output Screens comprises a plurality of the data input 
regions, the virtual delimiter separating the data input regions 
of the common data input region. 

13. A three-dimensional touch-sensitive display compris 
ing: 

a display device; and 
a transparent three-dimensional touch-sensitive screen dis 

posed over the display device, the touch-sensitive screen 
comprising a plurality of raised regions and a recessed 
region Surrounding the raised regions, the recessed 
region comprising a printed mask. 

14. The three-dimensional touch-sensitive display accord 
ing to claim 13, wherein the touch-sensitive screen comprises 
a planar transparent touch-sensitive panel, and a three-dimen 
sional transparent lens fixed to the touch-sensitive panel. 

15. The three-dimensional touch-sensitive display accord 
ing to claim 14, wherein the touch-sensitive panel comprises 
a capacitive touch-sensitive panel, and the capacitive touch 
sensitive panel is disposed between the transparent lens and 
the display device. 

16. The three-dimensional touch-sensitive display accord 
ing to claim 14, wherein the touch-sensitive panel comprises 
a resistive touch-sensitive panel, and the transparent lens is 
disposed between the resistive touch-sensitive panel and the 
display device. 

17. The three-dimensional touch-sensitive display accord 
ing to claim 14, wherein the printed mask is incorporated onto 
the transparent lens using an in-mould decoration (IMD) 
fabrication process. 


